Background: Bilateral hearing impairment is rare in vertebrobasilar occlusive disease. Summary of Comment: Between 1986 and 1991, we encountered seven patients (four men, three women; median age, 61 years; range, 46-71 years) who had sudden bilateral hearing impairment among 503 patients with vertebrobasilar occlusive disease. The main initial neurological symptoms were sudden bilateral hearing impairment, tinnitus, and vertigo. Acute labyrinthitis or Meniere's disease was the initial diagnosis until subsequent brain stem or cerebellar signs appeared. Brain stem auditory evoked potentials were abnormal bilaterally in six patients but had unilateral attenuation of the IV-V complex in the remaining one patient. Computed tomographic scans in all six patients showed multiple hypodense lesions in the brain stem and the cerebellum. Cerebral angiography showed complete occlusion on both vertebral arteries in one patient, occlusion on the left with small caliber on the right in another, and severe stenosis on both sides in a third. There was no opacification of internal auditory arteries in these three patients. The remaining patient had arteriosclerotic changes with faint opacification of the bilateral internal auditory arteries. Five patients had a poor prognosis, with locked-in state in four and severe truncal ataxia in one.
V ertebrobasilar occlusive disease (VBOD) often causes impaired consciousness, bilateral pyramidal tract signs, and variable cerebellar, cranial nerve, and other segmental abnormalities of the brain stem.12 Some patients may have premonitory attacks, and some may have a monophasic clinical course with rapid progression to deep coma. Therefore, it is important to recognize the early symptoms of VBOD. Although hearing loss has been reported in patients with brain stem stroke,3,4 only a few patients had sudden bilateral hearing impairment (SBHI). [5] [6] [7] We report seven patients with SBHI in VBOD seen during the past 5 years, four of whom progressed to a locked-in state. Recognition of this early symptom may help lead to correct diagnosis and proper management.
Subjects and Methods
From January 1986 to June 1991, 503 patients with VBOD were admitted to the neurology service at Chang Gung Memorial Hospital. The diagnosis of VBOD was based on the clinical manifestations indi-cating involvement of the vertebrobasilar system and exclusion of brain stem or cerebellar hemorrhage by computed tomographic (CT) scan. Six of these patients presented with SBHI without disturbed consciousness, and another developed SBHI on day 5. All seven patients were evaluated by the authors. The onset of hearing impairment was acute and completed within 24 hours of the initial auditory disturbance. Hearing acuity was studied by the authors and otologists. Audiometry was performed in three patients. Brain stem auditory evoked potentials (BAEPs) were obtained in all patients within 72 hours of the onset of SBHI; two patients had follow-up studies several months later. The techniques for recording auditory brain stem responses have been previously described. 8 Electrodes were attached at the vertex (Cz) and mastoids, with the ipsilateral mastoid serving as the reference and the contralateral mastoid as the ground. Monaural auditory stimuli consisting of rarefaction clicks of 0.1-msec square pulses were delivered through the electrically shielded earphone. The click rate was 10 per second, and the initial intensity was 70 dB. Higher intensities up to 100 dB were used when the BAEP components could not be adequately identified. The far-field electrical activity was amplified by approximately 105, with a bandpass of 10-3,000 Hz, and was averaged over 2,000 click presentations for 10 msec. Cranial CT was obtained within 48 hours. If initial CT study was normal, it was repeated between 1 week to 4 months. Four patients had four-vessel cerebral angiography when clinically stable. All patients had been followed for 8 months to 4 years.
Results

Clinical Manifestations
Seven of 503 patients with VBOD had SBHI, giving an incidence of approximately 1.4%. (Figure 1, tracing 7) . Thus, six patients had abnormal BAEPs, with a possibly abnormal BAEP in the remaining one.
Computed Tomographic Findings
All seven patients underwent serial CT studies. Figure  2 illustrates multiple low density lesions in the cerebellar hemispheres and upper pons on day 8 and 14 months later in patient 1. The CT scans of patient 2 showed multiple low density lesions in the pons and the left cerebellar hemisphere (Figure 3 ). Three other patients (patients 3-5) had multiple hypodense lesions in the cerebellar hemispheres or cerebellar peduncles. Patient 6 showed a right pontine low density on day 2. Patients 2 and 3 also had old infarcts in the frontoparietal areas and left putamen, respectively. The remaining patient (patient 7) failed to reveal any abnormality on CT.
Cerebral Angiographic Findings
Cerebral angiograms were obtained in four patients (patients 1, 2, 5, and 7). Patient occlusion of the IAA,9,10 which supplies the cochlear nerve and the cochlea. In addition to the cochlea, involvement of the cochlear nucleus7 or lesions that interrupted ascending and descending auditory pathway in the pons and midbrainll12 was also reported to result in hearing loss. In our series, the bilateral auditory pathways may be damaged first, and then the brain stem was involved. These diffuse lesions may account for the high frequency of poor outcome.
Although animal studies have revealed that the cochlea has a low tolerance to ischemia,'3'14 hearing impairment is not a frequent symptom of VBOD, occurring in only one of 653 and 10 of 1124 patients. However, the IAA may have variable origins and anastomoses 5, 16 When the proximal IAA is occluded, the cochlea is less involved because adequate collateral circulation may develop. Because four of seven patients in this series were in the locked-in state, SBHI in vertebrobasilar occlusive stroke seems to foretell a grave prognosis. As it is unusual that auditory pathways are bilaterally involved with sparing other structures of the brain stem and cerebellum, SBHI is frequently presumed to be accom- panied by other severe neurological deficits. Thus, bilateral hearing involvement due to ischemia of the cochlea and possibly other auditory pathways was presumed to reflect a severe degree of hypoperfusion of the vertebrobasilar artery territories.
In basilar artery thrombosis, an absence of BAEP or a delayed small wave V with absence of earlier waves indicates peripheral sensorineural hearing loss that was likely due to the involvement of IAA,19 but a preexisting bilateral hearing loss must be excluded. Six of our patients (11 ears) had this abnormality on BAEP. However, other BAEP abnormalities in patients 5 and 7 indicated involvement of the brain stem.
Hearing impairment alone or associated with vestibular symptoms may be the presenting symptom of acute labyrinthitis, Meniere's disease, and VBOD. In our study, SBHI occurred before (three patients), during (three patients), or after (one patient) other symptoms and signs of VBOD. Therefore, the possibility of VBOD should be considered when clinicians are confronted with a patient, especially the elderly, presenting with sudden hearing impairment and no prior history of hearing or vestibular dysfunction. We suggest that these patients should be admitted and observed for possible progression of vertebrobasilar insufficiency. Furthermore, a high proportion of patients with SBHI and vertigo developed devastating vertebrobasilar ischemia that evolved on a delayed basis (2-7 days). Early anticoagulation may prevent the delayed progression,20 particularly in patients with severe SBHI.
